**Abstract**

**Objective:** The aim of this study is to investigate the treatment effect of methylphenidate on functional brain network in children with ADHD using multivariate pattern analysis

**Subjects and Methods:** From 20 medication-naïve ADHD children, resting state functional magnetic resonance imaging was acquired before methylphenidate prescription and 4 weeks later. Using publically available template consisting 10 resting state-related functional networks (RSFNs) and 10 noise components, spatial maps of 10 RSFNs and their functional connectivities were calculated. The medication effects were investigated using network-based statistics, dual regression, graph theory, and random Forest as well as amplitude of low frequency functional fluctuation (ALFF/fALFF).

**Results:** The medication effects were found in increased ALFF of superior parietal lobe, increased functional connectivity of right fronto-parietal (F-P) RSFN with insula and visual RSFN with various regions including both superior parietal lobe, increased clustering coefficients of right F-P and decreased betweenness centrality of left F-P. In random Forest analysis, improvement of K-ARS were explained with changes in functional changes of lateral visual -- sensory/motor, executive control -- cerebellum, auditory -- right F-P, left F-P -- cerebellum, and executive control -- default mode network.

**Conclusions:** Our multivariate approach using random Forest indicates the clinical improvement after methylphenidate medication was explained with combination of several interaction among RSFNs, especially functional connection of F-P with other RSFNs.
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